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3�[L�[��[��«�[Q�  �3�[L�[��[��«�[L�P�VL�P� ���OD�VRXUFH�HVW�GLWH�VDQV�PpPRLUH�VL P� ���OD�VRXUFH�HVW�GLWH�GH�0DUNRY��'pILQLWLRQ � RQ�GpILQLUD�+��;��G¶XQH�VRXUFH�GH�PpPRLUH�G¶RUGUH�P�SDU��+��;�� �+�[L�[L���[L���«[L�P�  �+$�[L� DYHF�$� ��[L���[L���«[L�P�VRLW +��;�  �+$�%��DYHF�%� ��[L�
'pILQLWLRQ � VRLW� '6 OH� QRPEUH� GH� V\PEROHV� ILQLV� SRXU� OD� VRXUFH� HQ� �� VHFRQGH��� OH� GpELW�G¶LQIRUPDWLRQ�QRWp�+¶�;��HVW��
+¶�;�  �'6 
 +��;��
([HPSOH � FRQVLGpURQV�XQH�VRXUFH�WHUQDLUH�G¶DOSKDEHW�;� �^�����`���VXSSRVRQV�TXH�;�HVW�XQH�VRXUFH GH�0DUNRY�GH�JUDSKH���

VRXUFH FDQDO�GH�WUDQVPLVVLRQ� UpFHSWHXU�GpFRGHXU�FRGDJH XWLOLVDWHXU

EUXLW
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���&RGDJH�GH�VRXUFH�
�6RLW ;�XQH�VRXUFH�GH�VLJQDX[�[�HW�XQH�FHUWDLQH�LQIRUPDWLRQ�H[SULPpH�j�O¶DLGH�GH�FHV�VLJQDX[��6RLW XQH�DXWUH�YDULDEOH�$�GH�VLJQDX[�D��&RGHU O¶LQIRUPDWLRQ�j�O¶DLGH�GHV�VLJQDX[�D�GH�$�UHYLHQW�j�UpDOLVHU�XQH�FRUUHVSRQGDQFH�HQWUH�;�HW O¶HQVHPEOH�GHV� VpTXHQFHV�GH� VLJQDX[�GH�$��GRQF�j�FKDTXH� VLJQDO�[�GH�;�RQ�DVVRFLH�XQH�VpTXHQFH�GH�VLJQDX[�GH�$��$LQVL OH�FRGDJH�HVW�XQH�IRQFWLRQ�I�GpILQLH�VXU�;�HW�j�YDOHXUV�GDQV�O¶HQVHPEOH�$
�GH�WRXWHV�OHV�VpTXHQFHV�GH�VLJQDX[�GH�$��F¶HVW�j�GLUH����I ��;� $
�� [� I�[���RQ QRWHUD�4�OD�WDLOOH�GH�$�F¶HVW�j�GLUH�&DUG�$�� �4�HW�Q�[��OD�ORQJXHXU�GX�PRW�FRGH�GX�VLJQDO�[�VRLW OH�QRPEUH�GH�V\PEROHV�QpFHVVDLUHV�j�OD�UHSUpVHQWDWLRQ�GH�[����;  �^$�%�&`� 4� ��� $� �^���`�$ � ��Q�$�� ����4XHVWLRQ � SRXUTXRL�D�W�RQ�EHVRLQ�GX�FRGDJH�GH�O¶LQIRUPDWLRQ�"�� QDWXUH�GX�V\VWqPH�GH�FRPPXQLFDWLRQ���LO�IDXW�DEVROXPHQW�V¶DGDSWHU�� SUpVHQFH� GH� EUXLW� GDQV� OD� YRLH� GH� FRPPXQLFDWLRQ� HW� FRPPH� OH� EUXLW� D� SRXU� HIIHW� OD�SHUWH� G¶LQIRUPDWLRQ�� LO� HVW� QpFHVVDLUH� GH� SRXYRLU� GLVSRVHU� G¶XQ� RXWLO� SHUPHWWDQW� GH�UpFXSpUHU�O¶LQIRUPDWLRQ�SHUGXH�� FRPSUHVVLRQ�GH�O¶LQIRUPDWLRQ�VDQV�SHUWH��7KpRUqPH � FRPSUHVVLRQ�VDQV�SHUWH�G¶LQIRUPDWLRQ�6L�RQ�VH�GRQQH�XQH�VRXUFH�;�G¶DOSKDEHW�j�1�V\PEROHV�HW�G¶HQWURSLH�+��;���DORUV�VRQ�FRQWHQX�HVW FRPSUpKHQVLEOH�VDQV�SHUWH�G¶LQIRUPDWLRQ�VL��
+��;����ORJ� 1 VRLW�VL�VRQ�HQWURSLH�Q¶HVW�SDV�PD[LPDOH��
2Q�GLW� DORUV�TXH� OD� VRXUFH�SRVVqGH�GH� OD� UHGRQGDQFH� HW� O¶RSpUDWLRQ�GX�FRGDJH�GH� VRXUFH�YD�FRQVLVWHU�j�UpGXLUH�HQ�SDUWLH�WRWDOLWp�OD�UHGRQGDQFH���'pILQLWLRQ���RQ�SHXW�PHVXUHU�OD�UHGRQGDQFH�SDU����

1
;+U

�ORJ
��� ∞−= HQ���

�����&RGH�SUpIL[p�
�([HPSOH � VRLW�;�XQH�VRXUFH�G¶DOSKDEHW�^$�%�&�'`�HW�VXSSRVRQV�OHV�PRWV�FRGHV�VXLYDQWV���$ � ��%� �����&� �����'� ���
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6L�RQ�UHoRLW�OH�FRGH�������RQ�FRQVWDWH�TX¶HOOH�SHXW�rWUH�LQWHUSUpWpH�GH�GHX[�IDoRQV���$&'�RX�%&$� 2Q� GLW� DORUV� TXH� OH� FRGH� Q¶HVW� SDV� XQLTXHPHQW� GpFKLIIUDEOH�� 3DU� FRQVpTXHQW� XQH�SURSULpWp�LPSRUWDQWH�G¶XQ�FRGH�HVW�VRQ�FDUDFWqUH�XQLTXHPHQW�GpFKLIIUDEOH���7KpRUqPH � XQH�FRQGLWLRQ� VXIILVDQWH�SRXU�TX¶XQ�FRGH� VRLW� XQLTXHPHQW�GpFKLIIUDEOH�HVW� TX¶LO�VRLW�SUpIL[p�F¶HVW�j�GLUH�TX¶LO�QH�FRPSRUWH�DXFXQ�PRW�FRGH�TXL� VRLW� OH�GpEXW�G¶XQ�DXWUH�PRW�FRGH���4XHVWLRQ � j�TXHOOH�FRQGLWLRQ�SHXW�RQ�WUDQVIRUPHU�XQ�FRGH�TXHOFRQTXH�HQ�XQ�FRGH�SUpIL[p�"��7KpRUqPH � XQH�FRQGLWLRQ�QpFHVVDLUH�HW�VXIILVDQWH�SRXU�TX¶XQ�FRGH�&�SXLVVH�rWUH�WUDQVIRUPp�HQ�XQ� FRGH� SUpIL[p� pTXLYDOHQW� �SRVVpGDQW� OD�PrPH� GLVWULEXWLRQ� GH� ORQJXHXU� GHV�PRWV�� HVW� TXH�O¶LQpJDOLWp�VXLYDQWH��LQpJDOLWp�GH�.UDIW��VRLW�VDWLVIDLWH����
∑
∈

− ≤
&D

DQ4 ���

([HPSOH � $� � ��%� �����&� �� ��'� ���HW�4� �������� ���������������� ����������� �����!���GRQF�OH�FRGH�Q¶HVW�SDV�SUpIL[p���7KpRUqPH � XQ�FRGH�&�XQLTXHPHQW�GpFKLIIUDEOH�YpULILH�O¶LQpJDOLWp�GH�.UDIW���

�����3HUIRUPDQFHV�GX�FRGDJH�
�6RLW ;�XQH�VRXUFH�GLVFUqWH�GH�WDLOOH�1�HW�[� GH�;�XQ�VLJQDO�GH�SUREDELOLWp�3�[L����
'pILQLWLRQ � OD�ORQJXHXU�PR\HQQH� Q GHV�VpTXHQFHV�GH�FRGDJH�HVW�GpILQLH�SDU�
�

∑
=

=
1

L
LL [Q[3Q

�
��
��

DYHF�Q�[L� OH�QRPEUH�GH�V\PEROHV�QpFHVVDLUHV�j�OD�UHSUpVHQWDWLRQ�GX�VLJQDO�[L�
2EMHFWLI � XQ� FRGDJH� HVW� G¶DXWDQW� SOXV� pFRQRPLTXH� TX¶LO� IDLW� FRUUHVSRQGUH� DX[� VLJQDX[� GHV�IUpTXHQFHV�G¶pPLVVLRQ�SOXV�FRXUWHV���LO�HQ�UpVXOWH�TXH�QRXV�VRPPHV�LQWpUHVVpV�SDU�GHV�FRGDJHV�
GRQW OD�ORQJXHXU�PR\HQQH� Q GHV�VpTXHQFHV�HVW�OD�SOXV�SHWLWH��
�3UREOqPHV �

��� FRPPHQW� SHXW�RQ� pYDOXHU� OD� SOXV� SHWLWH� ORQJXHXU� PR\HQQH� Q SRVVLEOH��� SHXW�RQ�
GRQQHU�XQH�ERUQH�LQIpULHXUH�SRXU� Q "

��� H[LVWH�W�LO�XQ�FRGDJH�FRUUHVSRQGDQW�j�FHWWH�ORQJXHXU�PR\HQQH�PLQLPDOH� Q � H[LVWH�W�LO�
XQ FRGDJH�OH�SOXV�pFRQRPLTXH�HW�FRPPHQW�SHXW�RQ�OH�UpDOLVHU�"��7KpRUqPH ������SRXU�SRXYRLU�HIIHFWXHU�XQ�FRGDJH�HQ�XWLOLVDQW�XQ�HQVHPEOH�$�GH�4�VLJQDX[�j�O¶DLGH�GHVTXHOV�LO�IDXW�WUDQVPHWWUH�XQH�TXDQWLWp�G¶LQIRUPDWLRQ�+��;���LO�HVW�QpFHVVDLUH�TXH��
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Q �ORQJXHXU�PR\HQQH�RSWLPDOH��HVW�XQH� OLPLWH� LQIpULHXUH�SRXU� Q HQ�GHVVRXV�GH� ODTXHOOH� LO�
HVW LPSRVVLEOH�GH�GHVFHQGUH���7KpRUqPH� GH� 6KDQQRQ ������ VRLW� ;� XQH� VRXUFH� j� O¶DLGH� GH� ODTXHOOH� QRXV� WUDQVPHWWRQV� XQH�TXDQWLWp�G¶LQIRUPDWLRQ�+��;���6XSSRVRQV�TXH�O¶RQ�HIIHFWXH�OH�FRGDJH�GH�FHWWH�LQIRUPDWLRQ�j�O¶DLGH�GH� O¶HQVHPEOH�GH�4�VLJQDX[�VLPSOHV�HQ�DWWDFKDQW�GHV�VpTXHQFHV�GH�FRGDJH�QRQ�SDV�j�FKDTXH�VLJQDO�[�GH�;�PDLV�GLUHFWHPHQW�DX[�EORFV�GH�0�VLJQDX[�[L�2Q REWLHQW�XQH�QRXYHOOH�VRXUFH�DSSHOpH�H[WHQVLRQ�G¶RUGUH�0����
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�$SSOLFDWLRQ � RQ�FRQVLGqUH�XQH�VRXUFH�;�GH�PpPRLUH�G¶RUGUH����GH�0DUNRY����
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�'HX[LqPH�FDV���RQ FRQVLGqUH�O¶H[WHQVLRQ�G¶RUGUH���
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&DQDX[�GH�WUDQVPLVVLRQ�

'pILQLWLRQ � RQ�GpILQLW�XQ�FDQDO�GH�WUDQVPLVVLRQ�DYHF���� XQ DOSKDEHW�G¶HQWUpH�^[��[��«�[Q` TXL�FRUUHVSRQG�DX[�YDOHXUV�SRVVLEOHV�G¶XQH�YDULDEOH�DOpDWRLUH�;�� XQ DOSKDEHW� GH� VRUWLH� ^\��\��«�\P` TXL� FRUUHVSRQG� DX[� YDOHXUV� SRVVLEOHV� G¶XQH�YDULDEOH�DOpDWRLUH�<�� XQH�PDWULFH�GH�WUDQVLWLRQ�GRQW�OHV�WHUPHV�WLM�VRQW�OHV�SUREDELOLWpV�GH�WUDQVLWLRQ�;� <��F¶HVW�j�GLUH� WLM� �3�< \L�; [M� �� OD�SUREDELOLWp�FRQGLWLRQQHOOH�GH�UHFHYRLU� OH�VLJQDO�\LORUVTXH�O¶RQ�D�pPLV�OH�VLJQDO�[M
'pILQLWLRQ � XQ�FDQDO�HVW�GLW�GLVFUHW�VL���� ; HW�<�QH�FRPSUHQQHQW�TX¶XQ�QRPEUH�ILQL�GH�V\PEROHV�� XQ FDQDO� VDQV� PpPRLUH� HVW� XQ� FDQDO� SRXU� OHTXHO� <N QH� GpSHQG� TXH� GH� ;N DYHF� N�O¶pFKHOOH�GX�WHPSV��

���%UXLW�HW�FDSDFLWp�G¶XQ�FDQDO�
�
6XSSRVRQV TXH� 3�< \L�; [M� SUHQQH� VHXOHPHQW� OHV� YDOHXUV� �� HW� ���� { }PL ��������∈∀ HW�

{ }QM ��������∈∀ � FRQVLGpURQV�DORUV�TXH�OH�VLJQDO�[O ∈ ; HVW�IL[p��
3XLVTXH�3�< \L�; [M� HVW�XQH�SUREDELOLWp�VXU�<�QRXV�DYRQV�DORUV����

����
�

===∑
=

P

L
OL [;\<3 �D��

�HW FRPPH�3�< \L�; [O� QH�SHXW�SUHQGUH�TXH�OHV�YDOHXUV���RX����LO�V¶HQVXLW�GH��D��TX¶LO�H[LVWH�XQ VHXO�VLJQDO�\S ∈ < WHO�TXH�3�< \S�; [O�  ���HW�SRXU�OH�UHVWH�GHV�VLJQDX[�\L DYHF�L���S�QRXV�DYRQV 3�< \L�; [O�  �����&RQFOXVLRQ � j�FKDTXH�VLJQDO�pPLV�FRUUHVSRQG�XQ�VHXO�VLJQDO�UHoX��SUREDELOLWp�FRQGLWLRQQHOOH�GH���RX������
'pILQLWLRQ � VL� 3�< \L�; [M� QH� SUHQG� SDV� VHXOHPHQW� OHV� YDOHXUV� �� RX� ��� ;<[\ ML ×∈∀ ���
QRXV�GLURQV�TX¶LO�\�D�GX�EUXLW�VXU�OD�YRLH���2Q VDLW�TXH�+�;�<�� �+<�;��UHSUpVHQWH�O¶LQFHUWLWXGH�VXU�O¶HQWUpH�ORUVTXH�OD�VRUWLH�HVW�FRQQXH��&RPPH� HOOH� GpSHQG� GH� OD� SUREDELOLWp� FRQGLWLRQQHOOH� 3�; [L�< \M� TXL� j� VRQ� WRXU� HVW�GpWHUPLQpH�SDU�3�< \M�; [L� DORUV�+�;�<��DSSDUDvW�FRPPH�OH�EUXLW���&RQFOXVLRQ � +�;�<�� UHSUpVHQWH� OD� TXDQWLWp� PR\HQQH� G¶LQIRUPDWLRQ� TXL�� SHQGDQW� OD�WUDQVPLVVLRQ��VH�SHUG�GDQV�OD�YRLH�j�FDXVH�GX�EUXLW���
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)LQDOHPHQW� VL� O¶RQ� WUDQVPHW� OD� TXDQWLWp� G¶LQIRUPDWLRQ� +�;�� GH� OD� VRXUFH�� LO� V¶HQVXLW� TX¶LO�
Q¶DUULYHUD�VHXOHPHQW�TX¶XQH�TXDQWLWp�G¶LQIRUPDWLRQ�,�;�<�� �+�;��±�+�;�<��j�O¶XWLOLVDWHXU��
6L� QRXV� FRQVLGpURQV� OD� YDOHXU�PD[LPDOH� GH� ,�;�<��� SRXU� WRXWHV� OHV� SUREDELOLWpV� G¶pPLVVLRQ�SRVVLEOHV�� RQ� PHW� DLQVL� HQ� pYLGHQFH� OD� TXDQWLWp� PD[LPDOH� G¶LQIRUPDWLRQ� TXL� SHXW� rWUH�DFKHPLQpH SDU�OH�FDQDO��&HWWH�YDOHXU�PD[LPDOH�SHXW�GRQF�rWUH�DSSHOpH�FDSDFLWp�GX�FDQDO���'pILQLWLRQ � RQ�DSSHOOH�FDSDFLWp�G¶XQ�FDQDO�GH�WUDQVPLVVLRQ�OD�YDOHXU����

�����PD[�� <;,& ;3=

([HPSOHV � FDOFXOV�GH�FDSDFLWp��
• FDQDO�SDUIDLW�
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• FDQDO�TXHOFRQTXH��










�
�
�
�

%'
%&
$%
$$
<;

→
→
→
→

,�;�<�� �+�;��±�+�;�<��RX�,�<�;�� �+�<��±�+�<�;��RU�+�<�;�� ���FDU�DYHF�;�RQ�FRQQDvW�<�G¶R��,�<�;�� �+�<����FDOFXORQV�OD�ORL�GH�<���3�< $¶�  �3�< $¶�; $�
3�$����3�< $�; %�
3�%�� �3�$����3�%�� �S$ � S%3�< %¶�� ���±�3�< $¶�� ���±��S$ � S%�
SRVRQV S� �S$ � S%� LO�YLHQW���,�;�<�  �+�<�� ��S
ORJ� S ±����S�
ORJ� ���S�� �I�S��FKHUFKRQV�OH�PD[LPXP�GH�I�S���VRLW�OHV�YDOHXUV�SRXU�OHVTXHOOHV�VD�GpULYpH�HVW�QXOOH����

S
SSI −= �ORJ��
 �
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@���>∈∀S � �
�����ORJ�ORJ��ORJ ��� =⇔=−⇔=−⇔=−⇔=− SSSS

S
S
S

S
S
������PD[ == <;,& 3 TXDQG�S� �����F¶HVW�j�GLUH�TXDQG�S$ � S%  �����

�

���&DQDO�V\PpWULTXH�
�'pILQLWLRQ � XQ�FDQDO�HVW�GLW�V\PpWULTXH�⇔ LO�H[LVWH�XQH�SDUWLWLRQ�GH�O¶DOSKDEHW�GH�VRUWLH�WHOOH�
TXH SRXU�WRXW�pOpPHQW�GH�FHWWH�SDUWLWLRQ��OD�VRXV�PDWULFH�GH�WUDQVODWLRQ�YpULILH���� WRXWHV�OHV�OLJQHV�VRQW�LGHQWLTXHV�j�GHV�SHUPXWDWLRQV�SUqV�� WRXWHV�OHV�FRORQQHV�VRQW�LGHQWLTXHV�j�GHV�SHUPXWDWLRQV�SUqV��([HPSOH � VRLW�XQ�FDQDO�GH�PDWULFH�GH�WUDQVLWLRQ����
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⇒ HQ�FRQVHUYDQW�OD�FRORQQH�*�HW�HQ�SHUPXWDQW�j�OD�IRLV��$�'��DYHF��$�(��HW��&�'��DYHF��&�)���
RQ REWLHQW�GHV�OLJQHV�FRORQQHV�LGHQWLTXHV��GRQF�OH�FDQDO�UHSUpVHQWp�HVW�V\PpWULTXH���7KpRUqPH � SRXU� XQ� FDQDO� V\PpWULTXH�� OD� FDSDFLWp� HVW� DWWHLQWH� SRXU� XQH� ORL� XQLIRUPH� VXU�O¶DOSKDEHW�G¶HQWUpH����
,�;�<�� �+�;��±�+�;�<�� �+�<��±�+�<�;��
⇒ LO� VXIILW� GRQF� GH� FDOFXOHU� O¶LQIRUPDWLRQ�PXWXHOOH� HQWUH� O¶HQWUpH� HW� OD� VRUWLH� DYHF� XQH� ORL�
XQLIRUPH�VXU�O¶DOSKDEHW�G¶HQWUpH���([HPSOH � FDOFXOHU�OD�FDSDFLWp�GX�FDQDO�ELQDLUH�V\PpWULTXH�VXLYDQW����
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DYHF�S�OD�SUREDELOLWp�TX¶XQ�V\PEROH�VRLW�FKDQJp�

�/D�PDWULFH�GH�WUDQVLWLRQ�HVW����
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&DOFXORQV�,�;�<�� �+�<��±�+�<�;��SRXU�;�WHO�TXH�3�; ��� �3�; ��� ��������3�< ��  �3�< �� ; �����3�< �� ; ����  �3�< ��; ���
�3�; �����3�< ��; ���
�3�; ����  ����S��
�������S�
����� �����G¶R� 3�< ��� ���±�3�< ��� �����FRPPH�OHV�pYqQHPHQWV�VRQW�pTXLSUREDEOHV��LO�YLHQW���+�<�� ���ORJ� ���� ���ELW��3RXU�FDOFXOHU�+�<�;��LO�IDXW�pYDOXHU�+�<�; ���HW�+�<�; �����HQ�HIIHW���+�<�; ��� ��S�
�ORJ� S ±����S��
�ORJ� ���S��+�<�; ��� ��S�
�ORJ� S ±����S��
�ORJ� ���S���3RVRQV +��S�� ��S�
�ORJ� S ±����S��
�ORJ� ���S����LO�YLHQW�DORUV���+�<�;�� �����
�+��S��������
�+��S�� �+��S���)LQDOHPHQW���&�S�� ���±�+��S����OH�WUDFp�GH�&�S��HVW�XQH�SDUDEROH�FHQWUpH�HQ�������,QWHUSUpWDWLRQ �� RQ FRQVWDWH�TX¶LO�\�D�XQH�V\PpWULH�SDU�UDSSRUW�j�O¶D[H�S� ������ VL S��������FHOD�VLJQLILH�TXH�SDUWDQW�GH����UHVSHFWLYHPHQW����RQ�SDUYLHQW�SOXV�VRXYHQW�j�� �UHVSHFWLYHPHQW������RQ�D�GRQF�LQWpUrW�j�pFKDQJHU�OHV�OHWWUHV�GH�O¶DOSKDEHW�GH�VRUWLH�� VL S�  � �� RX� ��� OH� FDQDO� HVW� SDUIDLW��� OH� OLHQ� HQWUH� OHV� HQWUpHV� HW� OHV� VRUWLHV� HVW�GpWHUPLQLVWH���OD�FRQQDLVVDQFH�GH�<�SHUPHW�GH�GpWHUPLQHU�;�� VL S� ������&� �����GDQV�FH�FDV�;�HW�<�VRQW�LQGpSHQGDQWV���OD�VRUWLH�Q¶DSSRUWH�DXFXQH�LQIRUPDWLRQ�VXU�O¶HQWUpH��

�����7KpRUqPH�GH�6KDQQRQ�����
�2Q FRQVLGqUH���� XQH VRXUFH�6�G¶HQWURSLH�+��6��GpOLYUDQW�VHV�V\PEROHV�DX�GpELW�'6� XQ FDQDO�GH�FDSDFLWp�&�XWLOLVp�DX�GpELW�'6
4XHVWLRQ � VRXV�TXHOOH� FRQGLWLRQ�SHXW�RQ� WUDQVPHWWUH� GH� IDoRQ� VDWLVIDLVDQWH� OH� FRQWHQX�GH� OD�VRXUFH SDU�OH�ELDLV�G¶XQ�FDQDO�"��7KpRUqPH � VL�OH�GpELW�G¶HQWURSLH�+¶�6�� �+��6��
�'6 G¶XQH�VRXUFH�6�HVW�LQIpULHXU�j�OD�FDSDFLWp�SDU XQLWp�GH�WHPSV�&¶� �&�
�'& G¶XQ�FDQDO�DORUV� �>∀ε LO�H[LVWH�XQ�FRGH�SRXU�WUDQVPHWWUH�OH�
FRQWHQX�GH�OD�VRXUFH�VXU�OH�FDQDO�WHO�TXH�3�HUUHXU�DSUqV�GpFRGDJH���� �
,QWHUSUpWDWLRQ � FHOD�VLJQLILH�TXH�VL�+¶���&¶�DORUV�RQ�SHXW�WUDQVPHWWUH�OH�FRQWHQX�GH�OD�VRXUFH�VXU�OH�FDQDO�DYHF�XQH�SUREDELOLWp�G¶HUUHXU�DXVVL�SHWLWH�TXH�VRXKDLWpH��
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�([HPSOH � VRLW�XQH�VRXUFH�ELQDLUH�VDQV�PpPRLUH�WHOOH�TXH���� 3�6 ��� ������� 3�6 ��� ������� '6  ����.ELWV�V�2Q�GLVSRVH�G¶XQ�FDQDO�V\PpWULTXH�GH�SUREDELOLWp�G¶HUUHXU�S� ������DYHF�'F  ����.ELWV�V�����3HXW�RQ�WUDQVPHWWUH�OH�FRQWHQX�GH�6�VXU�OH�FDQDO�"�+��6�� ��������ELW�+¶�6�� �+��6��
�'6  �������
�����
���� ELWV�V� �������ELWV�V�&�S�� ���±�+��S��&������  ��������&¶  ��������
�����
���� ELWV�V� ��������ELWV�V�
⇒ +¶�6����&¶�GRQF�RQ�SHXW�DGDSWHU�OD�VRXUFH�DX�FDQDO��
�
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&RGDJH�GH�FDQDO�

([HPSOH2Q�GLVSRVH�G¶XQH�VRXUFH�ELQDLUH�;� �^���`�VDQV�PpPRLUH�WHOOH�TXH�3���� �T�HW�3���� ���T��/H FRQWHQX�GH�FHWWH�VRXUFH�GRLW�rWUH�WUDQVPLV�SDU�XQ�FDQDO�V\PpWULTXH�GH�SUREDELOLWp�S����
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2EMHFWLI � RQ�VH�SURSRVH�GH�FDOFXOHU�OD�SUREDELOLWp�G¶HUUHXU�UpVXOWDQW�G¶XQH�WUDQVPLVVLRQ�GLUHFWH��VDQV FRGDJH��HW�G¶XQH�WUDQVPLVVLRQ�DYHF�FRGDJH���

���7UDQVPLVVLRQ�VDQV�FRGDJH�
�2Q UHOLH�GLUHFWHPHQW�OD�VRXUFH�DX�FDQDO���VRLW�  ^RQ�FRPPHW�XQH�HUUHXU`����RQ D�DORUV�3� �  �3� � ; �����3� � ; ���RU 3� � ; ��� �3�< ����; ��� �3�< ����; ��
3�; ��� �S
���T��RQ REWLHQW�GH�PrPH�3� � ; ��� �S
T�HW�GRQF���

3� �  �S
���T����S
T� �S�
2Q�FRGH�OHV�pOpPHQWV�ELQDLUHV�j�WUDQVPHWWUH�HQ�OHV�UpSpWDQW�GHX[�IRLV����

����
����

→
→

/D� UqJOH� GH� GpFRGDJH� FRQVLVWH� j� FKRLVLU� SRXU� V\PEROH� pPLV� O¶pOpPHQW� ELQDLUH� TXL� ILJXUH� DX�PRLQV�GHX[�IRLV�GDQV�OH�PRW�UHoX�FRQVWLWXp�GH�WURLV�pOpPHQWV�ELQDLUHV����RQ�D�WRXMRXUV�3� �  �3� � ; �����3� � ; ���RU 3� � ; ��� �3� � ; ��
3�; ���RU�3� � ; ��� �3�DX�PRLQV�GHX[�©���ª�GpWHFWpV���; ����  �3�GHX[�©���ª�GpWHFWpV���; �����3�WURLV�©���ª�GpWHFWpV���; ����  ��
S�
���S����S�GH�PrPH�3� � ; ��� ��
S�
���S����S�G¶R��3� �  ���
S�
���S����S��
���S������
S�
���S����S��
T� ���
S� � �
S�
3� �  ���
S� � �
S�

/D�UHSUpVHQWDWLRQ�VXU�XQ�PrPH�JUDSKH�GHV�GHX[�3� � HQ�IRQFWLRQ�GH�S∈>���@�GRQQH���
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� XQH�GURLWH�©�LGHQWLWp�ª��3�� �  �S��� XQH�FRXUEH�DYHF�SRLQW�G¶LQIOH[LRQ�HQ�S� ������3�� �  ���
S� � �
S��
,QWHUSUpWDWLRQ� SRXU�S��������3�� � ��3�� � ��OH�FRGDJH�GLPLQXH�OD�SUREDELOLWp�G¶HUUHXU�� SRXU�S��������3�� � ��3�� � ��OH�FRGDJH�DXJPHQWH�OD�SUREDELOLWp�G¶HUUHXU��
⇒ &HFL�HQJHQGUH�XQ�SDUDGR[H�TXL�V¶H[SOLTXH�SDU� OH�IDLW�TXH�VL�S��������DORUV�RQ�D�LQWpUrW�j�
SHUPXWHU�OHV�OHWWUHV�GH�O¶DOSKDEHW�GH�VRUWLH���

���3ULQFLSH�GX�FRGDJH�
�/¶LQIRUPDWLRQ�WUDQVPLVH�SDU�OH�FDQDO�HVW�,�;�<�� �+�;��±�+�;�<�� �+�<��±�+�<�;���6XSSRVRQV TXH�O¶RQ�HIIHFWXH�XQ�FRGDJH�ELQDLUH�RSWLPXP�GH�;���GDQV�FH�FDV�+�;��UHSUpVHQWH�OH�QRPEUH�PR\HQ�GH�FKLIIUHV���HW���DVVLJQpV�j�FKDTXH�V\PEROH�VRXUFH��+�;�<� PHVXUH�OD�SHUWH�G¶LQIRUPDWLRQ�GXH�DX�EUXLW���F¶HVW�OH�QRPEUH�GH�ELWV�TXL�QRXV�PDQTXH�j OD�UpFHSWLRQ��&H�QRPEUH�UHSUpVHQWH�O¶LQIRUPDWLRQ�UHTXLVH�SRXU�VXSSULPHU�O¶DPELJXwWp���/H SULQFLSH� GX� FRGDJH� FRQVLVWH� j� IRUPHU� GHV� PRWV� FRGHV� FRQVWLWXpV� G¶pOpPHQWV� ELQDLUHV�G¶LQIRUPDWLRQ�HW�G¶pOpPHQWV�ELQDLUHV�GH�FRQWU{OH��RX�GH�UHGRQGDQFH����5HPDUTXH � GDQV�WRXW�FH�TXL�VXLW�RQ�VXSSRVHUD�OHV�PRWV�FRGHV�IRUPpV�GH�P�ELWV�G¶LQIRUPDWLRQ�HW�N�ELWV�GH�FRQWU{OH���

&  ��F�«FP FP��«FQ� DYHF�Q� �P���N�

���3ULQFLSH�GX�GpFRGDJH�
�/HV PRWV�FRGHV�&�VRQW�WUDQVPLV�VXU�XQ�FDQDO�V\PpWULTXH�GH�SUREDELOLWp�G¶HUUHXU�S��������$�OD�UpFHSWLRQ�RQ�GpWHFWH�XQ�PRW�<�HW�RQ�VH�SURSRVH�GH�GpFLGHU�GX�PRW�FRGH�pPLV��,O V¶DJLW�G¶XQ�SUREOqPH�GH�GpFLVLRQ�VWDWLVWLTXH�TXL�SHXW�rWUH�UpVROX�HQ�DSSOLTXDQW�OH�SULQFLSH�GX�PD[LPXP� GH� YUDLVHPEODQFH�� F¶HVW�j�GLUH� RQ� FKRLVLW� O¶K\SRWKqVH� �PRW� FRGH�� TXL� UHQG�O¶REVHUYDWLRQ��PRW�UHoX�<��OD�SOXV�SUREDEOH��(Q�HIIHW�RQ�FKHUFKH�OH�PRW�FRGH�&�WHO�TXH�3�<�&��VRLW PD[LPXP��2Q GRLW�GRQF�pWXGLHU�OD�IRQFWLRQ�3�<�&����VRLW�&�XQ�PRW�FRGH�TXL�GLIIqUH�GH�<�HQ�XQ�QRPEUH�O�GH�UDQJV��RQ�D�3�<�&�� �I�O�� �SO
���S�Q�O����VRLW�OQ�I�O�� �O
OQ�S����Q�O�
OQ����S��
LO YLHQW� S

SSSGI
IG

−
=−−= �OQ��OQ�OQOQ

FRPPH�S�������RQ�D� �� <
− S
S ⇒ �OQ <GI

IG
GRQF�OQ�I�HVW�GpFURLVVDQWH���I�HVW�DXVVL�GpFURLVVDQWH�G¶R� PD[LPLVHU�I�UHYLHQW�j�WURXYHU�O�OH�SOXV�SHWLW�SRVVLEOH��
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⇒ )LQDOHPHQW�FKRLVLU�XQ�PRW�FRGH�&�WHO�TXH�3�<�&��VRLW�PD[LPXP�pTXLYDXW�j�FKHUFKHU�&�WHO�
TXH�<�GLIIqUH�G¶XQ�QRPEUH�PLQLPXP�GH�UDQJV���

���1RWLRQV�
�6RLW $�XQ�DOSKDEHW�GH�&�XQ�FRGH�VXU�$���'pILQLWLRQV_[_�HVW�OD�ORQJXHXU�GX�PRW�[� ��[��[��«�[Q�∈& DYHF�[L∈$ OH�QRPEUH�GH�V\PEROHV�GDQV�[�$Q HVW�O¶HQVHPEOH�GH�WRXV�OHV�PRWV�GH�ORQJXHXU�Q�TXL�SHXYHQW�rWUH�FRQVWUXLWV�j�O¶DLGH�GH�$�SRLGV�GH�+DPPLQJ���QRWp�Z�[���F¶HVW�OH�QRPEUH�GH�ELWV�j���G¶XQ�PRW�[∈&GLVWDQFH� GH�+DPPLQJ��� QRWpH� G+�[�\��� F¶HVW� OH� QRPEUH� WRWDO� G¶LQGLFH� L� WHO� TXH� [L � \L �H[���G+������������ ����SRLGV�PLQLPXP���F¶HVW�OH�SRLGV�GX�PRW�OH�SOXV�OpJHU�TXH�O¶RQ�SXLVVH�WURXYHU�PLV�j�SDUW����«���GLVWDQFH�PLQLPXP���GPLQ�&�� �PLQ^G+�[�\����[���\`��
�����'pWHFWLRQ�HW�FRUUHFWLRQ�G¶HUUHXU�
7KpRUqPH � XQ�FRGH�&�GH�ORQJXHXU�Q�VXU�XQ�DOSKDEHW�$�SHUPHW�GH�GpWHFWHU�W�HUUHXUV�VVL��

GPLQ�&��!�W�
7KpRUqPH � XQ�FRGH�&�GH�ORQJXHXU�Q�VXU�XQ�DOSKDEHW�$�SHUPHW�GH�FRUULJHU�W�HUUHXUV�VVL��

GPLQ�&��!��W�

�����'pFRGDJH�SDU�GLVWDQFH�GH�+DPPLQJ�
6RLHQW�&�XQ�FRGH�GH�ORQJXHXU�Q��0� �&DUG�&���[L XQ�GHV�PRWV�0�pPLV�GX�FRGH�HW�\�XQ�PRW�UHoX�
$OJRULWKPH��� V¶LO�H[LVWH�L�WHO�TXH�\� �[L DYHF�L∈^����«�0`�DORUV�[L�HVW�pPLV��� VL�SRXU�WRXW�L∈^����«�0`�\���[L RQ�FKHUFKH�OH�PRW�]∈& OH�SOXV�SURFKH�HW�\�F¶HVW�j�GLUH�G+�\�]����G+�\�[L� SRXU�WRXW�L∈^����«�0`���

• V¶LO H[LVWH�XQ�VHXO�]�DORUV�O¶HUUHXU�HVW�FRUULJpH�HW�]�HVW�pPLV�
• V¶LO H[LVWH�SOXVLHXUV�]�O¶HUUHXU�HVW�GpWHFWpH�PDLV�SDV�FRUULJpH��
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&RGHV�OLQpDLUHV�

'pILQLWLRQ � XQ�FRGH�OLQpDLUH�&�Q�N��HVW�XQ�VRXV�HVSDFH�YHFWRULHO�GH�^���`Q GH�GLPHQVLRQ�N���OH�QRPEUH�G¶pOpPHQWV��PRWV��GLIIpUHQWV�G¶XQ�WHO�FRGH�HVW�0�±��N�
3URSULpWp � OD�GLVWDQFH�PLQLPDOH�G¶XQ�FRGH�OLQpDLUH�HVW�OH�SRLGV�PLQLPXP�GX�FRGH�F¶HVW�j�GLUH�GPLQ�&�� �ZPLQ�&����

���0DWULFH�JpQpUDWULFH�
�
'pILQLWLRQ � XQH� PDWULFH� JpQpUDWULFH� *� G¶XQ� FRGH� OLQpDLUH� &�Q�N�� HVW� XQH� PDWULFH� N
Q� VXU�
$ ^���`�GRQW�OHV�OLJQHV�IRUPHQW�XQH�EDVH�GH�&�Q�N��HW�UDQJ�*�� �N��UDQJ���QRPEUH�GH�OLJQHV�LQGpSHQGDQWHV����3URSULpWp � WRXWH�PDWULFH�N
Q�VXU�^���`�GH�UDQJ�N�HVW�XQH�PDWULFH�JpQpUDWULFH�GH�&�Q�N����

���&RGDJH�SDU�OHV�FRGHV�OLQpDLUHV�
6RLW�*�XQH�PDWULFH�JpQpUDWULFH�G¶XQ�FRGH�OLQpDLUH�&�Q�N����
'pILQLWLRQ � OH�FRGH�&�Q�N��HVW�O¶HQVHPEOH�GHV�PRWV�GH�OD�IRUPH�&� �L
*�DYHF�L� �^L��L��«�LN`GH�^���`N�
'pILQLWLRQ � GHX[�FRGHV�VHURQW�GLWV�pTXLYDOHQWV�VL� O¶XQ�G¶HX[�HVW�REWHQX�j�SDUWLU�GH�O¶DXWUH�HQ�DSSOLTXDQW�VXU�FKDTXH�PRW�XQH�PrPH�SHUPXWDWLRQ�GHV�FRPSRVDQWHV���3URSULpWp � WRXWH�PDWULFH�*¶�REWHQXH�j�SDUWLU�GH�*�DX�PR\HQ�GH�FRPELQDLVRQV�GHV�RSpUDWLRQV�VXLYDQWHV�GRQQH�XQ�FRGH�pTXLYDOHQW���� SHUPXWDWLRQ�GH�OLJQHV�FRORQQHV�� PXOWLSOLFDWLRQ�G¶XQH�OLJQH�FRORQQH�SDU�XQ�VFDODLUH�� VXEVWLWXWLRQ� G¶XQH� OLJQH�FRORQQH� SDU� OD� VRPPH� GH� FHOOH�FL� HW� G¶XQH� OLJQH�FRORQQH�SDUDOOqOH��

���&RGH�V\VWpPDWLTXH�
�'pILQLWLRQ � RQ� GLW� TX¶XQH� PDWULFH� JpQpUDWULFH� *� G¶XQ� FRGH� &�Q�N�� HVW� QRUPDOLVpH� �RX�FDQRQLTXH��VL�OD�PDWULFH�IRUPpH�SDU�OHV�N�SUHPLqUHV�FRORQQHV�HVW�OD�PDWULFH�XQLWp�F¶HVW�j�GLUH�*  ��,N�1N�Q�N� ��GDQV�FH�FDV�RQ�GLW�TXH�OH�FRGH�HVW�V\VWpPDWLTXH���
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W
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���'pFRGDJH�GHV�FRGHV�OLQpDLUHV�
�3RXU FRQWU{OHU� O¶DSSDUWHQDQFH� DX� FRGH� G¶XQ� PRW� UHoX� \�� LO� VXIILW� G¶HIIHFWXHU� OH� SURGXLW�
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� VL�6� ���DORUV�\�DSSDUWLHQW�DX�FRGH�� VL�6�����DORUV�OH�PRW�UHoX�D�VXEL�GHV�PRGLILFDWLRQV��

'pILQLWLRQ � RQ�DSSHOOH�V\QGURPH�OH�YHFWHXU� W\+6 
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